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z.2012.03Abstract Pollinia pollini (Costa) (Hemiptera: Asterolecanidae) is considered as one of the most
important pest infesting olive trees in Egypt. The aim of this work is to study the survey of host
plants, geographical distribution and natural enemies as well as the dynamic of P. pollini on olive
trees in Egypt. The obtained results indicated that P. pollini infested only olive trees in two Govern-
orates. These are Alexandria and Fayoum Governorates. No parasitoid species were collected and
recorded in the present work. Three species of predators were recorded that attacked P. pollini in
Egypt. These are the coccinellids, Coccinella undecimpunctata L., Scymnus seriacus Mars. and the
Neuroptera species, Chrysoperlla carnae Steph. Also the present study included the dynamics of
P. pollini and its predators on olive trees in Alexandria Governorate during 2010 and 2011. Statis-
tical analysis of the effect of weather factors on the population of P. pollini during the 2 years under
consideration was discussed. It was concluded that maximum, minimum temperatures and % rel-
ative humidity are signiﬁcant on the population of P. pollini. The trend over both years indicated
the occurrence of two generations per year for P. pollini on olive trees in Alexandria.
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reserved.Introduction
Polliniines (Hemiptera: Asterolecanidae) are one of the most
important pests attacking olive trees, oaks and bromeliads in
Palearctic, Nearctic and Neotropical regions. They include
three genera and seven species, they are Mycetococcus corticis
(Townsend and Cockerell),Mycetococcus ehrhorni (Cockerell),
Pollinia pollini (Costa), Sclerosococcus bromeliae McKenzie,m
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.001Sclerosococcus chilensis Lambdin, Sclerosococcus ferrisi
McKenzie and Sclerosococcus tillandsiae Lambdin. They are
characterized by tubular ducts eight-shaped, without an invag-
ination or enlarged truncate ﬁlament, legs absent, antennae re-
duced to one segment; anal ring reduced apparently without
pores or setae (McKenzie, 1958; Lambdin, 1980; Gill, 1993).
P. pollini (Costa) (Hemiptera: Asterolecanidae) attacks
branches and may dry them off, leaves may bear deformities
and it causes defoliation. Also these scales have been found
in fruits, where they cause deformities. The larvae are able to
move, they are yellow and measure one to 1.5 mm long. The
adult females are orange red and are covered with a grayish
waxy substance that protects entire colonies made up of
nymphs and females; these are usually found in the buds.
The males are elongate; they host in twigs and branches, or
in the crevices or cracks of the bark. They are grayish whiteand hosting by Elsevier B.V. All rights reserved.
10 N. Ahmed(Muru´a and Fidalgo, 2001; Barros, 2006; Orecchia et al.,
2007). In Egypt, Polliniines comprise one species, P. pollini
(Abd-Rabou, 2000).
Outbreaks of P. pollini have occurred on olive trees in
Crete, Greece. There were two annual generations, the crawl-
ers of the ﬁrst (and larger) being present in March–April and
those of the second in August–September. Most of the over-
wintering population was young females. Details are given of
the duration of the different developmental stages. The scale
insect was always more abundant on the sunny (south) side
of the trees. The numbers of living individuals among the pop-
ulation were reduced from about 73% to 75% in April 1977 to
2.85%, 7.44% and 11.24% in July by an application (in April)
of preparations containing methidathion, chlorpyrifos and
azinphos-ethyl, respectively, as compared with 47.93% on un-
treated trees (Alexandrakis, 1980). Later Rexhep (1990)
showed that P. pollini is wildly distributed in Mediterranean
countries. In Greece, the scale appeared in focus, the warmest
places and weak olive trees where it causes severe damages. In
Albany the infestation is low and the damage negligible. The
natural enemies keep the scale population low. Chrysopids
are the most abundant predators in olive orchards. They are
active from late spring to late autumn and contribute to bio-
logical control of important olive tree pests as scales, that
include P. pollini (Argyriou et al., 1976).
The aim of this work was to study host plants, geographical
distribution and natural enemies of P. pollini as well as the
dynamics of this pest and its predators on olive trees in Egypt.
Materials and methods
Host plants and distribution of P. pollini
Infested leaves and twigs were examined in the ﬁeld using a
pocket magniﬁcation lens. Infested leaves and twigs were col-
lected from different host plants and different locations in
Egypt during 2010–2011. Identiﬁcation of P. pollini was done
by examining adults in Canada Balsam (Abd-Rabou, 2003).
Natural enemies of P. pollini
Infested olive tree leaves and twigs were examined in the ﬁeld,
using a pocket lens. The leaves and twigs were collected and
placed separately in paper bags for further examination in
the laboratory. Materials were kept in a well-ventilated con-
tainer until the emergence of any natural enemies. Identiﬁca-
tion of natural enemies was made by examining mounted
adults in Hoyers medium and on card as follows.
Preservation
The specimens of natural enemies are best preserved as slide
mounts and card. It may not be possible to see all the charac-
ters and measure some structures in carded specimens. How-
ever, when more specimens are available, it is preferable to
have both slide mounted and carded specimens. Since body
colour is likely to fade during clearing process, it might be nec-
essary to note the colour and sculpture either from dried or
freshly collected specimens preserved in alcohol. The smaller
size of the specimens and their soft, less sclerotized bodies,
make the specimens almost useless for study if preserved in
alcohol for longer periods.The procedures of slide mounts as follows
Dried specimens are soaked in glacial acetic acid (seven drops)
mixed with chlorophenol (ﬁve drops) in small watch glasses.
a. After 48 h specimens were cleared.
b. The cleared specimens were then mounted in Hoyer’s
medium.
After drying for about 2 weeks in 40 C, the slide cover was
ringed with a suitable sealer.
Dynamics of P. pollini and its predators
Dynamics of P. pollini on olive trees was carried out in Alex-
andria Governorate, during 2010 and 2011. The selected orch-
ard did not receive any chemical control for 2 years before
starting these studies and during the study period. All trees
received the same horticultural practices.
Twenty trees were selected at each grove infested with this
scale insect. Selected trees were similar in size, shape, height
and vegetation. Samples were picked up at 2-week intervals
throughout the study. Samples’ random size was 60 leaves and
30 twigs presenting from all directions. The samples were
packed in polyethylene bags with minute holes and transferred
to the laboratory for examination, using stereoscopic micro-
scope binocular. All alive insects found on each leaf surface were
assorted and recorded as: eggs, nymphs and adults. Obtained
data were pooled for each inspection, direction and leaf surface.
The abundance of the predators of P. pollini was carried out
in 2010 and 2011 on olive trees in Alexandria. The location
heavily infested by the P. pollini was selected to undergo inves-
tigations and was sampled monthly. During the study, no
chemical control for the pest was performed on these trees.
In the locations 20 trees were selected randomly for sampling.
Units of sampling consisted of 60 leaves and 30 twigs. These
were detached off and brought to the laboratory for inspec-
tion. Simple correlation and regression values were calculated
to obtain information about the relationships between the
three tested weather factors and the population of P. pollini.
To calculate the age structure per sample, the mean number
of each stage was divided by the total and multiplied by 100.
This way gave each stage a percent proportion of the total
per sample regardless of the total number of insects present
(i.e. population density). The number of generations was deter-
mined using the obtained data throughout the two successive
years using the age–structure technique per sample over the
year. Generation is deﬁned, as the time required for an insect
to complete its life cycle.
Results and discussion
Host plants of P. pollini
The results of the present work indicated that P. pollini
infested only Olea europaea (olive) trees in Egypt.
Geographical distribution of P. pollini
The results of the present work indicated that P. pollini was
distributed in two Governorates (Map 1). These are Alexan-
dria and Fayoum Governorates.
Map 1 Distribution of Pollinia pollini in some localities in Egypt.
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Parasitoids
The results indicated that there were no parasitoids collected
during the present work.
Predators
The results indicated that three species of predators were re-
corded to attack P. pollini. Two species belong to Order
Coleoptera, Family: Coccinellidae (Coccinella undecimpunctata
L. and Scymnus seriacus Mars.) and one species to Order
Neuroptera Family: Chrysopidae (Chrysoperlla carnae Steph.)
(Table 1). No countryside work was conducted on the preda-
tors of P. pollini.
Dynamics of P. pollini and its predators
The results of P. pollini population dynamics on olive trees
over 2010 and 2011 years are presented in Tables 3 and 8.
The mean number of individuals was 346.2, 146.8 and 118.8
individuals/sample for eggs, nymphs and adults of P. pollini,
respectively. Eggs density reached its maximum on July 15th,
2010, showing 810 nymphs/sample. Lowest nymphs’ density
occurred during the period of December 15th showing 46
nymphs/sample. Nymphs’ density reached its maximum on
July 15th, 2010, showing 355 nymphs/sample. Lowest nymphs’
density occurred during the period of December 15th showing
15 nymphs/sample. Adult’s density was highest on July 15th,
2010 as 252 adults/sample. Lowest population of adult was ob-
served during December 15th, 2009 with 18 adults/sample
(Table 3).Table 1 Predators of Pollinia pollini in Egypt.
Scale insect Predators
Order
Pollinia pollini Coleoptera
NeuropteraThe simple correlation between the population of maximum,
minimum temperature, % relative humidity and the mean num-
ber of P. pollini are signiﬁcant (r= 0.95, 0.77 and 0.58, respec-
tively), during the year 2010. The simple regression for changing
the population of maximum, minimum temperature, % relative
humidity and the mean number of P. pollini are signiﬁcant
(b= 0.91, 0.78 and 0.57, respectively), during the year 2010.
The mean number of individuals was 502.8, 235.4 and 174.5
individuals/sample for eggs, nymphs and adults of P. pollini,
respectively. Eggs density reached its maximum on July 15th,
2011, showing 1320 nymphs/sample. Lowest nymphs’ density
occurred during the period of December 15th showing 40
nymphs/sample. Nymph’s density reached its maximum on
July 15th, 2011, showing 636 nymphs/sample. Lowest nymphs’
density occurred during the period of December 15th showing
18 nymphs/sample. Adults’ density was highest on July 15th,
2011 as 451 adults/sample. Lowest population of adult was
observed during December 15th, 2011 with 21 adults/sample
(Table 8).
The simple correlation between the population of maxi-
mum, minimum temperatures, % relative humidity and the
mean number of P. pollini are signiﬁcant (r= 0.91, 0.72 and
0.61, respectively), during the year 2011. The simple regression
for changing the population of maximum, minimum tempera-
tures, % relative humidity and the mean number of P. pollini
are signiﬁcant (b= 0.88, 0.71 and 0.53, respectively), during
the year 2011.
The predators recorded in this work were C. carnae, C.
undecimpunctata and S. seriacus. During the ﬁrst year (2010)
no occurrence of the predator, C. carnae was noticed during
January, February and March. The presence of predators con-
tinued in low numbers until late spring and increased gradually
till late summer reaching its maximum numbers of individuals
39 individuals per/sample (Table 4). During the second year
(2011) no occurrence of predators was noticed during January
and February. The presence of predators continued in low
numbers until late spring and increased gradually till late sum-
mer reaching its maximum numbers of individuals 26 individ-
uals/sample (Table 9). No occurrence of the predator, C.
undecimpunctata was noticed during the 1st of January. The
presence of predators continued in low numbers until late
spring and increased gradually till late summer reaching max-
imum numbers of individuals (16 individuals) per/sample dur-
ing the ﬁrst year (2010) (Table 5). During the second year
(2011) no occurrence of predators was noticed during January
and February. The presence of predators continued in low
numbers until late spring and increased gradually till late
summer reaching to maximum numbers of individuals 25
individuals/sample (Table 10). The presence of the predator,
S. seriacus was recorded in low numbers until late spring
and increased gradually till late summer reaching its maximum
numbers of individuals (52 individuals)/sample during the ﬁrst
year (2010) (Table 6). During the second year (2011) theFamily Species
Coccinellidae Coccinella undecimpunctata
Scymnus seriacus Mars.
Chrysopidae Chrysoperlla carnae Steph.
Table 2 Half monthly counts of adult females of Pollinia pollini, arranged according formula suggested by Audemard and Millaire
(1975) and Iacob (1977) during 2010 season.
Inspection date Accumulated days Half monthly count Accumulated half monthly count Accumulated %
01/01/2010 1 32 32 1.122
15/01/2010 15 44 76 2.67
01/02/2010 30 51 127 4.45
15/02/2010 45 58 185 6.49
01/03/2010 60 68 253 8.87
15/03/2010 75 83 336 11.79
01/04/2010 90 95 431 15.12
15/04/2010 105 108 539 18.91
01/05/2010 120 121 660 23.15
15/05/2010 135 144 804 28.20
01/06/2010 150 167 971 34.06
15/06/2010 165 192 1163 40.79
01/07/2010 180 217 1380 48.40
15/07/2010 195 252 1632 57.24
01/08/2010 210 239 1871 65.63
15/08/2010 225 223 2094 73.45
01/09/2010 240 191 2285 80.15
15/09/2010 255 142 2427 85.13
01/10/2010 270 121 2548 89.37
15/10/2010 285 105 2653 93.06
01/11/2010 300 74 2727 95.65
15/11/2010 315 67 2794 98.00
01/12/2010 330 39 2833 99.37
15/12/2010 345 18 2851 100
Total 345 2851 33,672 100
Table 3 Half monthly count of different stages of Pollinia pollini, arranged according formula suggested by Audemard and Millaire
(1975) and Iacob (1977) during 2010 season.
Inspection date Average No. of individuals Total Percentage of occurrences %
Eggs Nymphs Adults Eggs Nymphs Adults
01/01/2010 95 46 32 173 1.14 1.305 1.122 1.178
15/01/2010 144 57 44 245 1.73 1.617 1.543 1.669
01/02/2010 178 72 51 301 2.14 2.043 1.789 2.050
15/02/2010 187 84 58 329 2.25 2.384 2.034 2.241
01/03/2010 199 96 68 363 2.40 2.724 2.385 2.472
15/03/2010 246 110 83 439 2.96 3.121 2.911 2.990
01/04/2010 289 134 95 518 3.48 3.802 3.332 3.528
15/04/2010 310 145 108 563 3.73 4.115 3.788 3.834
01/05/2010 355 156 121 632 4.27 4.427 4.244 4.304
15/05/2010 403 192 144 739 4.85 5.448 5.051 5.033
01/06/2010 480 208 167 855 5.78 5.902 5.858 5.823
15/06/2010 533 225 192 950 6.42 6.385 6.734 6.470
01/07/2010 750 240 217 1207 9.03 6.810 7.611 8.220
15/07/2010 810 355 252 1417 9.75 10.074 8.839 9.651
01/08/2010 720 311 239 1270 8.67 8.825 8.383 8.649
15/08/2010 633 269 223 1125 7.62 7.633 7.822 7.662
01/09/2010 610 255 191 1056 7.34 7.236 6.699 7.192
15/09/2010 350 185 142 677 4.21 5.250 4.981 4.611
01/10/2010 302 127 121 550 3.64 3.604 4.244 3.746
15/10/2010 288 101 105 494 3.47 2.866 3.683 3.364
01/11/2010 210 65 74 349 2.53 1.844 2.596 2.377
15/11/2010 104 40 67 211 1.25 1.135 2.350 1.437
01/12/2010 66 36 39 141 0.79 1.022 1.368 0.960
15/12/2010 46 15 18 79 0.554 0.426 0.631 0.538
Total 8308 3524 2851 14,683 100 100 100 100
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Table 4 Half monthly counts of the predator, Chrysoperla carnea attacking Pollinia pollini, arranged according formula suggested by
Audemard and Millaire (1975) and Iacob (1977) during 2010 season.
Inspection date Accumulated days Half monthly count Accumulated half monthly count Accumulated %
01/01/2010 1 0 0 0.000
01/02/2010 30 0 0 0.000
01/03/2010 60 0 0 0.000
01/04/2010 90 3 3 1.807
01/05/2010 120 8 11 6.63
01/06/2010 150 13 24 14.46
01/07/2010 180 25 49 29.52
01/08/2010 210 39 88 53.01
01/09/2010 240 27 115 69.28
01/10/2010 270 24 139 83.73
01/11/2010 300 18 157 94.58
01/12/2010 330 9 166 100
Total 345 166 752 100
Table 5 Half monthly counts of the predator, Coccinella undecimpunctata attacking Pollinia pollini, arranged according formula
suggested by Audemard and Millaire (1975) and Iacob (1977) during 2010 season.
Inspection date Accumulated days Half monthly count Accumulated half monthly count Accumulated %
01/01/2010 1 0 0 0.000
01/02/2010 30 1 1 0.429
01/03/2010 60 4 5 2.146
01/04/2010 90 6 11 4.721
01/05/2010 120 11 22 9.44
01/06/2010 150 18 40 17.17
01/07/2010 180 34 74 31.76
01/08/2010 210 46 120 51.50
01/09/2010 240 40 160 68.67
01/10/2010 270 37 197 84.55
01/11/2010 300 22 219 93.99
01/12/2010 330 14 233 100
Total 345 233 1082 100
Table 6 Half monthly counts of the predator, Scymnus syriacus attacking Pollinia pollini, arranged according formula suggested by
Audemard and Millaire (1975) and Iacob (1977) during 2010 season.
Inspection date Accumulated days Half monthly count Accumulated half monthly count Accumulated %
01/01/2010 1 2 2 0.794
01/02/2010 30 4 6 2.381
01/03/2010 60 12 18 7.143
01/04/2010 90 14 32 12.698
01/05/2010 120 21 53 21.03
01/06/2010 150 33 86 34.13
01/07/2010 180 41 127 50.40
01/08/2010 210 52 179 71.03
01/09/2010 240 37 216 85.71
01/10/2010 270 19 235 93.25
01/11/2010 300 11 246 97.62
01/12/2010 330 6 252 100
Total 345 252 1452 100
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spring and increase gradually till late of summer reaching to
maximum numbers of individuals 25 individuals/sample
(Table 11).The results of applying the age–structure technique to the
seasonal abundance data of P. pollini obtained from the Alex-
andria location over the 2 years are tabulated in Tables 2 and
7. The trend of each stage percent proportion ﬂuctuation
Table 7 Half monthly counts of adult females of Pollinia pollini,arranged according formula suggested by Audemard and Millaire
(1975) and Iacob (1977) during 2011 season.
Inspection date Accumulated days Half monthly count Accumulated half monthly count Accumulated %
01/01/2011 1 45 45 0.1074
15/01/2011 15 50 95 0.227
01/02/2011 30 59 154 3.68
15/02/2011 45 81 235 5.61
01/03/2011 60 98 333 7.95
15/03/2011 75 109 442 10.55
01/04/2011 90 119 561 13.39
15/04/2011 105 135 696 16.61
01/05/2011 120 183 879 20.98
15/05/2011 135 240 1119 26.71
01/06/2011 150 306 1425 34.02
15/06/2011 165 345 1770 42.25
01/07/2011 180 359 2129 50.82
15/07/2011 195 451 2580 61.59
01/08/2011 210 314 2894 69.09
15/08/2011 225 302 3196 76.30
01/09/2011 240 223 3419 81.62
15/09/2011 255 191 3610 86.18
01/10/2011 270 162 3772 90.05
15/10/2011 285 136 3908 93.29
01/11/2011 300 117 4025 96.08
15/11/2011 315 106 4131 98.62
01/12/2011 330 37 4168 99.50
15/12/2011 345 21 4189 100
Total 345 4189 49,775 100
Table 8 Half monthly count of different stages of Pollinia pollini, arranged according formula suggested by Audemard and Millaire
(1975) and Iacob (1977) during 2011 season.
Inspection date Average No. of individuals Total Percentage of occurrences %
Eggs Nymphs Adults Eggs Nymphs Adults
01/01/2011 125 62 45 232 1.04 1.097 1.074 1.059
15/01/2011 186 65 50 301 1.54 1.150 1.194 1.374
01/02/2011 211 94 59 364 1.75 1.664 1.408 1.662
15/02/2011 233 105 81 419 1.93 1.858 1.934 1.913
01/03/2011 242 116 98 456 2.01 2.053 2.339 2.082
15/03/2011 355 221 109 685 2.94 3.912 2.602 3.127
01/04/2011 404 183 119 706 3.35 3.239 2.841 3.223
15/04/2011 482 215 135 832 3.99 3.805 3.223 3.798
01/05/2011 511 265 183 959 4.23 4.690 4.369 4.378
15/05/2011 776 315 240 1331 6.43 5.575 5.729 6.076
01/06/2011 889 438 306 1633 7.37 7.752 7.305 7.454
15/06/2011 1022 490 345 1857 8.47 8.673 8.236 8.477
01/07/2011 1115 556 359 2030 9.24 9.841 8.570 9.266
15/07/2011 1320 636 451 2407 1.094 11.257 10.766 10.987
01/08/2011 915 420 314 1649 7.58 7.434 7.496 7.527
15/08/2011 736 382 302 1420 6.10 6.761 7.209 6.482
01/09/2011 708 319 223 1250 5.87 5.646 5.323 5.706
15/09/2011 687 318 191 1196 5.69 5.628 4.560 5.459
01/10/2011 504 157 162 823 4.18 2.779 3.867 3.757
15/10/2011 312 93 136 541 2.59 1.646 3.247 2.470
01/11/2011 190 87 117 394 1.57 1.540 2.793 1.799
15/11/2011 60 56 106 222 0.50 0.991 2.530 1.013
01/12/2011 45 39 37 121 0.37 0.690 0.883 0.552
15/12/2011 40 18 21 79 0.331 0.319 0.501 0.361
Total 12,068 5650 4189 21,907 100 100 100 100
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Table 9 Half monthly counts of the predator, Chrysoperla carnea attacking Pollinia pollini, arranged according formula suggested by
Audemard and Millaire (1975) and Iacob (1977) during 2011 season.
Inspection date Accumulated days Half monthly count Accumulated half monthly count Accumulated %
01/01/2011 1 0 0 0.000
01/02/2011 30 0 0 0.000
01/03/2011 60 4 4 1.307
01/04/2011 90 12 16 5.229
01/05/2011 120 26 42 13.73
01/06/2011 150 33 75 24.51
01/07/2011 180 45 120 39.22
01/08/2011 210 62 182 59.48
01/09/2011 240 43 225 73.53
01/10/2011 270 37 262 85.62
01/11/2011 300 28 290 94.77
01/12/2011 330 16 306 100
Total 345 306 1522 100
Table 10 Half monthly counts of the predator, Coccinella undecimpunctata attacking Pollinia pollini, arranged according formula
suggested by Audemard and Millaire (1975) and Iacob (1977) during 2011 season.
Inspection date Accumulated days Half monthly count Accumulated half monthly count Accumulated %
01/01/2011 1 0 0 0.000
01/02/2011 30 0 0 0.000
01/03/2011 60 2 2 2.222
01/04/2011 90 3 5 5.556
01/05/2011 120 8 13 14.44
01/06/2011 150 9 22 24.44
01/07/2011 180 13 35 38.89
01/08/2011 210 25 60 66.67
01/09/2011 240 16 76 84.44
01/10/2011 270 9 85 94.44
01/11/2011 300 4 89 98.89
01/12/2011 330 1 90 100
Total 345 90 477 100
Table 11 Half monthly counts of the predator, Scymnus syriacus attacking Pollinia pollini, arranged according formula suggested by
Audemard and Millaire (1975) and Iacob (1977) during 2011 season.
Inspection date Accumulated days Half monthly count Accumulated half monthly count Accumulated %
01/01/2011 1 3 3 0.882
01/02/2011 30 4 7 2.059
01/03/2011 60 15 22 6.471
01/04/2011 90 17 39 11.471
01/05/2011 120 22 61 17.94
01/06/2011 150 29 90 26.47
01/07/2011 180 37 127 37.35
01/08/2011 210 59 186 54.71
01/09/2011 240 67 253 74.41
01/10/2011 270 45 298 87.65
01/11/2011 300 25 323 95.00
01/12/2011 330 17 340 100
Total 345 14 1749 100
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both years indicated the occurrence of two generations per
year for P. pollini on olive of this location. These two genera-tions can be named as autumn–winter, spring and summer
generations. Over the ﬁrst year the autumn–winter generation
continued up to 15th March with percentages of occurrence
16 N. Ahmed2.990 where part of them started to oviposit by 1st March
2.472. Therefore this generation was determined to the end
of March. The spring generation started from this point up till
15th May 5.033. The date of 1st June 5.823 was considered as
the terminal time for the spring generation. The summer gen-
eration started thereafter and continued up till 1st of July
9.651. Therefore the date of July was considered as the start
point for the next autumn–winter generation (Table 2).
Over the second year the autumn–winter generation contin-
ued up to 15th March with percentages of occurrence 3.127
where part of them started to oviposit by 1st March, 2.082.
Therefore this generation was determined to end by March.
The spring generation started from this point up till1 5th
May 6.076. The date of 1st June 7.454 was considered as the
terminal time for the spring generation. The summer genera-
tion started thereafter and continued up till on 1st of July
9.266. Therefore the date of July was considered as the start
point for the next autumn–winter generation (Table 7). The
summary of applying cumulative heat units to determine P.
pollini generations and its predators are presented in Tables
2–6 for the ﬁrst year while, Tables 7 and 9–11 for the second
year.
In the present work the results indicated that the occurrence
of two generations per year for P. pollini on olive in Alexan-
dria. These ﬁndings agree with the results of Alexandrakis
(1980). He stated that, there were two annual generations,
the crawlers of the ﬁrst (and larger) being present in March–
April and those of the second in August–September. Most of
the overwintering population were young females. Details
are given of the duration of the different developmental stages.
The scale insect was always more abundant on the sunny
(south) side of the trees. Argyriou et al. (1976) stated that
chrysopids are the most abundant generalist predators in olive
orchards. They are active from late spring to late autumn and
contribute to biological control of important olive pests as
scales, includes P. pollini. This also agrees with the results of
the present work. This work recorded three predators attack-
ing P. pollini, C. carnae, C. undecimpunctata and S. seriacus.
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